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ABSTRACTED-PUB-NO: RU 2112065 CI 
BASIC-ABSTRACT : 

Refining aluminium and its alloys includes 
treatment of a continuous stream of a melt by 
means of fluxes containing alkaline metal 
chlorides and fluorides and simultaneously 
stirring and separating the metal from the 
reaction products. Fluorine salts of titanium and 
boron are introduced into the flux in a ratio of 7- 
9:3-1 to the alkaline metal chlorides and 
fluorides. The melt is stirred at a speed which is 
20-30 times higher than the speed of the melt 
stream. The flux is introduced into a vortex 
funnel produced by the stirrer at a depth which is 
equal to 0 •3-0.4 that of the depth of immersion of 
the stirrer. 

USE - The process is for the removal of alkaline 
metals hydrogen and non-metal inclusions from 
aluminium and its alloys. 

ADVANTAGE - Productivity is increased^ metal loss 
and flux consumption are reduced and the alloy 
quality is improved. 
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(54) CnOCOB PACPMHMPOBAH1151 AnKDMMHMJI M CHJIABOB HA EFO OCHOBE 



(57) Pec|3epaT: 

M3o6peTeHMe OTHOcmcfl k pacpMHupoBaHUHD 
amoMi/iHueBbix pacnnasoB or npuwecet^, 
Hanprnwep, menoMMbix MerannoB, BOAopofla m 
HeMeianriMMecKMX BKnioMeHMC^. TexHMMecKUM 
peayjibraroM flenflercfl noBbiLueHMe 
nponaBOAMTejibHOCTM npoi^ecca, CHUxeHne 
noiepb Meranna m pacxofla <j)JiK)ca aa chst ero 
BBSAeHMfl Ha cTaflMM paanuBKM n noBbiujeHMe 
KaMecTBa roTOBoro cnnaea aa cmst AOCTM>KeHMfl 
AonojiHMTenbHoro scjDcjDeKTa 
MOflMcf)niJ,MpoBaHi/ijq. 3to peiueHO TeM, HTO npM 
o6pa6oTKe HenpepbiBHoro noTOKa pacnjiasa 
cjDJifocaMM, coAep>KaLnmvii/i xnopnAbi m cjDTopnAbi 
LuenoMHbix MeiannoB, npn OAHOspeMeHHOM ero 
nepeMeiuMBaHMM MeiuajiKOM m OTAejieHnn 
MerannoB ot npoAVKTOB peaKuuM b cocTas 

CjDJlfOCOB BBOA^IT CjDTOpCOJIM TMTaHa M 6opa B 
COOTHOLUeHMM K XHOpMASlM M CpTOpMAQM 

LuejioHHbix MeTannoB (7 - 9): (3 - 1), npn stom 
pacnnaB nepeMeujuBafOT co CKopocibio b 20-30 
pas GojibLue CKopocTM noTOKa pacnnaea, a 

C|DnK3C BBOA51T B BMXpGByHD BOpOHKy, 

o^paaoBaHHyio MeiuajiKOM, npM ee my6MHe, 



paBHOM 0,3-0,4 rnySnHbi norpy>KeHMSi MeiuanKM b 
pacnnaB. CreneHb pac|3MHMpoBaHMfl pacnjiasa 
noBbiLuaerc^i b cpeflHeM: no OKCMAHbiM 
BKHiOMeHMflM - Ha 50%, no BOAopoAy - noMiM Ha 
60%, no Haipmo - npaKiimecKM na ypoene 
6nM>KaC^Luero ananora. Bonee neM Ha nop^iflOK 
yMeHbUjaercn paaiwep MaKpoaepna, hto 
noaBonfler npomoanpoBarb noBbiujeHne 
cfjMaMKO-MexaHMHecKMX CBOMCTB cnjiaBa. Pacxofl 

CjDJIHDCa CHM>KaeTCf1. ripH 3TOM yBeJIMMMBaeTCfl 

npoMSBOflMTeribHOCTb npoi4ecca b L4enoM, 
nocKOJibKy He Tpe6yeTCfi AonojiHureribHbix 
aarpaT epeivieHM Ha pac|DHHMpyK3Lnyio o6pa5oTKy. 
1 MJi., 1 Ta6n. 
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(54) METHOD OF REFINING OF ALUMINUM AND ALUMINUM-BASE ALLOYS 



(57) Abstract: 

FIELD: refining of aluminum melts from 
impurities, for instance, from alkali 
metals, hydrogen and nonmetallic inclusions. 
SUBSTANCE: the offered method includes 
treatment of continuous flow of melt with 
fluxes containing chlorides and fluorides of 
alkali metals with its simultaneous mixing 
by mixer and separation of metal from 
reaction products, Introduction into fluxes 
of titanium and boron fluorides with 
relation to chlorides and fluorides of 
alkali metals in ratio of (7-9):(3-1). In so 
doing, melt is mixed at the rate exceeding 
that of melt flow by a factor of 20-30 and 
flux is introduced into vertex funnel formed 
by mixer when its depth equals 0.3-0.4 of 
depth of mixer submersion into melt. 
Refining degree rises: with respect to oxide 
inclusions, by 50%; hydrogen, about 60%; 
sodium, practically, at the level of nearest 
analog. Size, of micrograin reduces by more 
than one order of magnitude that makes it 



possible to prognosticate improvement of 
physical and mechanical properties of alloy. 
Consumption of flux reduces, and 
productivity of process, as a whole, 
increases as there is no additional 
expenditure of time for refining treatment. 
EFFECT: higher productivity of the process, 
reduced losses of metal and consumption of 
flux due to its introduction at the stage of 
teeming, and higher quality of ready alloy 
due to achievement of additional effect of 
modification. 1 dwg 
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M3o6peTeHMe othocmtca k L^BeiHoC^ 
MeTannypruM, KOHKpeTHO k pacjDMHupoBaHMto 
ajifOMUHneBbix pacnnaBOB or npHweceCi, 
Hanpi/iMep, iiienoHHbix MerannoB, BOflopofla, 
HeMeTanriMHecKtix BKntoneHMM. 

M3BecTeH Gnoco6 pacjDMHupoBaHUfl 

anfOMMHMJl, aaKJlHDHaHDLUMMCfl BO BAyBaHMM B 

pacnnaB HHepTHbiM raaoM cjDniocoB paannHHoro 
cociaBa (xjiopuflOB Haipfi n Kanufi, 
HeibipexxjiopMCToro ymepoAa, reKcaxjiopsraHa) 
(cm. KypAHDMOB A.B., Mhkmh C.B., HyriKOB B.C., 
LUaflpnH r.r. MeTanjiMHecKne npuMecu b 
ajifOMUHMeBbix cnnasax. - M.: MeTanjiyprniq, 
1988, c. 132 - 136). FloKaaaHO, mto BsefleHMe 
B pacnnaB 2 Kr Ha 1 t anK)MMHM?i nopoLUKa 
reKcaxjiopsraHa b cmgcm c aaoTOM noaBonjqer 
CHMSMTb coflepxaHne Harpufi flo 0,0004%. 
ycraHOBJieHO raiOKe, hto Han^ojiee BbicoKMe 

WiexaHMHeCKHe CBOMCTBa l/lMeK3T 

nonyc|Da6pMKaTbi, nonyneHMbie m3 MeTanra, 
pacf)MHMpoBaHHoro cwiecbio aproHa c 
MeTbipexxnopucTbiM yrnepoAOM. <t>nK)Cbi 

3C|DCtieKTHBHee npHMSHflTb B COHeraHMH c 

npoAyBKoi^ aKTMBHbiMM raaaMn, KOTopbiM 
npMHaAne>KMT ocHOBHafl ponb b OMUCTKe 
pacnnasa or npuweceP^: cjDJifocbi >Ke 
npenMyinecTBeHHO yjiasnnBatoT npoflyKTbi 
B3aMMOAeMCTBM$i ra3a c pacnnaBOM i/i 
HeMeranriMHecKMe BKntoHeHMjq. 

OcHOBHbie HeflocraTKM 3Toro cnoco6a 
cocTOflT B TOM, HTO 3flecb npoij,ecc 
pacjDMHupytoLueM o6pa6oTKM pacnnaBa 
ocyLnecTBTifleTcn b neMM nM6o b KOBLue n 
ipeGyer saMeTHbix saTpar BpeMeHU, npi/i stom 
AOCTMrHyrbie peayjibTaibi pacjDUHMpoBaHnsq 
Moryr OLi^yTUMO Sbiib CHM>KeHbi (oco6eHHo no 

BOAOpOfly M HeMeTaJinMHeCKMM BKJlKJHeHMflM) 

M3-aa Toro, hto b npouecce paanuBKH roioBoro 
cnjiaea MeTann cnocoSeH KaK OKHcjiJRTbcn, raK n 
aarp^aHfiTbCfl BOAopoAOM m HeMerajinnHecKHMM 
BKJiioHeHMjRMM. KpoMe TOfo, yKaaaHHbie cocTaBbi 
McnonbayeMbix cjDJifocoB He cnocoGHbi 
OKaabiBaib MOAMc]DMi4MpytoLL^ero BoaABMCTBUfl Ha 
anwDMUHMM v\ ero cnnaBbi. 

HaM6onee 6jim3kmm no TexHi/iMecKOM 
cyinHOCTM aafien^ieMOMy cnoco6y fiBnfieTCjq 
cnoco6 pac|DkiHMpoBaHM5^ anfOMMHM^^ i/i ero 

CnJiaBOB, COCTOniAMM B TOM, HTO Ha nOBepXHOCTb 

pacnnasa b gmkoctm 3arpy>KaKiT cfDnKDC, 
coAep>KaLi4MM cfjTopnAbi n/nnn xnopnAbi 
amoMUHMfl M Li^enoHHbix MSTannoB, 
ocymecTsn^itoT MexaHMHecKoe nepeMeujMBaHi/ie 
pacnnasa s TeneHne onpeAeneHHoro speiweHM, 

Heo6XOAMMOrO A^^ CHH>KeHM51 KOHL\eHTpaLJ|MM 

npuMBcet^ AO aawieTHoro yposH^, cfbSM lunaKa, 
npn 3TOM nepsMeiLiMBaHMe seAyT c HucnoM 
oSopoTOS, pasHbiM 1 ,0 - 1 ,2 OT onpeAeJiyiHDLL^ero 
HMcna o6opoTOB MeiuanKM, a i^eHTp pa6oHeM 
HacTM MemanKM HaxoAHTcn ot HuxneM rpaHni^bi 
pacnnasa na paccTo^iHun, pasHOM 0,1 - 0,2 
BbicoTbi pacnnasa (asT.CB. CCCP N 1688595, 
KH. C 22 B 21/06, 9/10, 1995). 

fnasHbie HeAOCTaTKi/i SToro cnocoGa 

3aKnHDHaKDTC51 B TOM, HTO pacjDMHMpOBaHUe, KaK M 

B npeAbiAyLH^M cnoco6e, nponsBOAHTCfi s 

CTaHMOHapHOM eMKOCTM (KOBLUe), HTO npHBOAMT K 

aaTpaTaM speivieHU m HacbiineHUfo pacnnaBa 

BOAOpOAOM M OKCMAHbIMM BKnfOHeHMSIMM Ha 

nocneAywLUMX TexHonornnecKnx CTaAHfix 
npoL^ecca npuroTOBnenufi roTOBoro MeTanna. 
KpoMe Toro, McnonbayeMbie cocTasbi cjDniocoB 
He coAep>KaT KOMnoneHTOB, KOTopbie b 
AanbHeMLueM CMornn 6bi OKaaaTb snuflHue na 
MOAMcjDMUMpoBaHne CTpyKTypbi roTOBoro 
wiaTepwana. 
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TexHMHecKafl saAana M3o6peTeHMfl - 
noBbiLueHne nponasoAHTenbHocTM npouiecGa, 
CHii>KeHMe noTspb MeTanna m pacxoAa c|DnK3ca, 
nosbiLueHMB KanecTBa roTosoro cnnasa aa cneT 
AOCTM>KeHMfi AononHMTsnbHoro scjDctDeKTa - 

MOAUCpHL^HpOBaHUfl. 

TexHMHecKafl aaAana peiuaeTCfl tbm, hto b 
MasecTHOM cnocoSe pactDHHnpoBaHM^i m ero 
cnnaBOB, BKnioHafomeM o5pa6oTKy 

HenpepbiBHoro noTOKa pacnnaBa cjDnHDcaMM, 
coAep>KaLJ4HMM xnopnAbi n cjDTopnAbi menoHHbix 
MeTannoB, npn OAHOBpeMeHHOM ero 
nepeMeLUMsaHUM MeiuanKOM n OTAenennn 
MGTanna ot npoflyKTOB peaKi4MM b cocTas 
ctDnHDCOB BBOAflT cf)TopconM TMTaHa M 6opa B 
cooTHOLueHMM (7 - 9) : (3 - 1), npn stom 
pacnnaB nepeMeujuBafOT co CKopocTbJO b 20 - 30 
paa 6onbLije CKopocTM noTOKa MeTanna, a ctDnHDC 
BBOAS1T B Bi/ixpesyHD BopoHKy, oGpaaosaHHyfo 
MeiiianKoCi, npn ee rny6MHe pasHOM 0,3 - 0,4 
rny^MHbi norpy>KeHMfl MeiuanKM s pacnnas. 

Cyu^HOCTb M3o6peTeHMfi aaKntonaeTcn s tom, 
HTO npn sseAeHUM s antoMUHnii s KanecTse 
ct)nK)ca ct)Top6opaTa n cfiTopTHTaHaTa Kannyi 
npoTeKaeT peaKi^Mfl, KOTopan SKaoTepMUHHa n 
CMeLi^aeTC5R snpaso bo bcbm unrepsane 
TeMnepaTyp, s peaynbTaTe o6paayK)TC5i 
MOAHc|DkmMpyioLL^Me TMTaH- M 6opcoAep>KaLHMe 
MHiepMeTannnAbi (TiB2 m AbTi) m 
ra3006paaHbiM cfJTopuA anHDMUHMfl, aKTHSHO 
yAanyiHDLUMM npi/iMecM Li^enoHHbix MeTannoB no 

npSMOM XMMMHeCKOM peaKL^HH C HUMM 

(nanpuMep, AIF3 + Na — > 3NaF + Al), a TaK>Ke 
BaBeiueHHbie BKnfOHennfl m soAopoA 

COOTBeTCTBeHHO 33 CHeT C|DnOTai4MH H AMC|3C|Dy3m/l 

(BoHAapes B.M., HananKOB B.M., TapapbiLUKHH 

B.H. MOflMCtDMI^MpOBaHUe 

AscjDopMi/ipyeMbix cnnasoB. - M.: 
1979). 

flnyi onucaHHoro npouecca 
nepeMeLUMsaHne nsnneTCfl cfjaKTopoM 

Heo6XOAMMblM, nOCKOnbKy ATIA 3C|DC|DeKTMBHOrO 

npoTeKaHMfl yKaaannbix peaKi^nM TpeSyeTcyi 
nocTOflHHbiCi MaGcoo6MeH Me>KAy cfiaaaMM. 
MHTeHCMSHOCTb nepeMeLUMsaHMfl pacnnasa s 
peaKL^i/ioHHoC^ 30He, ycMnnsaeMasi Tew, hto 
npoi^ecc o6pa6oTKi/i ocyinecTsnneTCfl s noTOKe 
MeTanna na CTaAHH paannsKH, o6ecneHMsaeTCfi 
ycTaHosneHHOM CKopocTbK) nepeMeujusaHMJi 
MeTanna e 3aBMCMMOCTM ot cKopocTH noTOKa m 
noAaneM cf)nK>ca s onpeAenennbiM ynacTOK 
pacnnasa. 

BbiGpaHHbie napaMGTpbi nMMMTupyfOTCfl 
cneAyfOLL^MMH cfsaKTopaMM. riposeAeHHbiMM 

SKcnepuMeHTaMM ycTaHOBneno, hto b cnynae, 
KorAa cooTHOLueHne cjDTopconeM TMTana m 6opa 
M xnopnAOB M cj^TopnAOB LuenoHHbix MGTannoB 
Bbi6npanocb Huxe 7 3, o6ecneHMBanacb 
npneMneMafl CTenenb pacjDi/iHupoBaHMfl 
pacnnaBa ot npuMeceCi, ho hg AOCTMranc5R 

HeoGxOAMMblM MOAMCjDI/ll^MpyfOLJ^MM SCjDCtDeKT; B 

cnynae, KorAa sto cooTHOiueHne npesbiLuano 9 : 
1 , He 6bmo nonyneno peaynbTaTos c 

nOBblLUONHblM 

pac|DMHHpyHDLIJ,eMOAMC}3MI4MpyfOLi4MM 3C|3C}3eKTOM 

no cpasHeHMfo c TeM, hto HMen MecTO npn 
cooTHOLueHMM KOMnoHeHTOB cpnHDca (7 - 9) ; (3 - 

1). 

flnfl KpaTKOCTM M3no>KeHkifl bbsaom 
cneAytOLMne o5o3HaHeHMfl: 

V2 = (20 - 30)Vi M h = (0,3 - 0,4)H, 

rAe 

Vi - cKopocTb noTOKa MeTanna s 

pasjiMBOMHOM >Keno6e, m/c; 

V2 - CKopocTb nepeMeiuMBaHMfi noTOKOs 



anfOMMHueBbix 
MeTannypri/ifl, 

MHTeHCMBHOe 
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MeTanna b pa6oHeM 30He MeiuanKM, m/c; 

h - yrjiySneHne L\eHTpanbHoC!i Buxpeeot^ 
BopoHKM, m; 

H - my6MHa norpyxsHMfl MemajiKM b Meiann, 

M. 

ycTaHoeneHO, mto npn Bbi6ope 

V2<20Vi HacTb cjDJifoca He ycneeaei 

McnonbaoeaTbcsR no HasHaHeHUND (t. e. 
OTpearMpoeaTb c anjoMUHneivi), BcneflCTBue nero 
He oSecneMMBaeTCfl flocTM>KeHMe Heo5xoAi/iMOM 
CTeneHM yflaneHUJR npuMecew m OKHflaeMoro 
MOflMc]Di/ii4MpyK3Lnero 3c|3c|DeKTa. Korfla >Ke 
V2>30V'i, He nponcxoflMT yjiyMLueHMfl 
KanecTBeHMbix noKaaareneM, Koropbie 
flocTuraiOTCfl npn ycnoBMH V2 = (20 - 30)Vi. 

ripM BbiGope h<0,3H mmsiot MecTO 
Henpoii3BOAHTejibHbie norepn cf)Ji[oca M3-3a 

MaCTMMHOI^ BOarOHKM, BblSblBaeMOPi CHM>KeHMeM 

CKopocTM ero saMeiuMBaHMfl b pacnnaB, mto b 

flanbHeMLUBM CHM>KaeT M MOflMC|3MqMpyKDLHMM 

9cjDcf)eKT M3-3a noTspb noTeHL^ManbHbix l^shtpob 
KpucTannnaauMM b mux TUTan- m 

5opcoAep>KaLi4MX HHTepMeTanni/iAOB; KorAa 
>Ke h>0,4H, TO MO>KeT npoMSOMTM o6Ha>KeHMe 
pa6oHeM HacTM MeiuanKM, ecneACTBue Hero 
yBejiMHMBaK)Tc?i norepn MeTaiina na oKMcneHne, 
a TaioKB AonojiHMTenbHoe aarpyisHeHMS 
pacnnaea BOAopoAOM i/i OKCi/iAHbiMi/i 

BKniOHeHM?1MM. 

ripH BblSope 3HaHeHM?l CKOpOCTH TSHeHMiR 

wieTanna b paani/iBOHHOM >Keno6e (V-i) npn 

JlMTbe CJIMTKOB M3 aniOMMHMfl M SrO CHJiaBOB 

Mcnonb30BaHbi MSBecTHbie peKOMeHAai^MM 
(riJiaBKa M JiMTbe antoMUHneBbix cnjiasoB. 
/CnpaBOHHoe pyKOBOACTBO noA peAaKL\neM B.M. 
floSaTKMHa. - M.: MeTajinyprmi, 1970, c. 176 - 
224). CKopocTb nepeMeiiiMBaHMfl Merarina 
V2 (cKopocTb ABM>KeHMn HOTOKOB B pa6oMeM 
30He MeLuajiKM) onpeAenflnn no i/i3BecTHOiii 
MeroAHKG (LUycTepoB B.C. MccneAOBaHMe m 
pa3pa6oTKa cnoco6a MHTeHCMc|DMKai4MM 
npoL^eccoB npHroTosneHMiR cnnaBOB na ochobs 
ajifOMMHM?i-cbipu,a, AnccepTaiJ,nfl na couck. yn. 
CTeneHM k.t.h., JI., 1981, c. 46 - 57). 

Cnoco6 McnbiTaH b npoMbiLunsHHbix 
ycnoBMiRx M ocyLnecTBJisReTCJR cneAytoLHHM 
oGpaaoM. 

Ha HepTe>Ke noKaaan paapea nenn b 30He 
neTKM c ycTahOBKOM fljifi pact^nHnpoBaHUfi. 

M3 raaoBOM OTpa>KaTejibHOM neMU 1 

BMeCTMMOCTbfO 25000 Kr >KMAKHM anHDMMHMM 

MapKM A6 BbinycKaeTc^i b paannBOHHbiM >Keno6 2 
(rAe V-i = 0,0015 m/c), na KOTopoM 

CMOHTupoBaHa ycTaHOBKa atisi pacfjuHnpoBaHUfl, 
npeACTaan^itoLnayi cpyTepoBaHHyio eMKOcib 3 c 
BHyTpeHHMMM pa3MepaMi/i 50 (AnnHa) • 20 
(mupMHa) • 30 (rny6MHa) cm BMeciMMOCTbto 70 

Kr, pasAejieHHyK) neperopoAKoCi 5 na ABe 
KaMspbi; nonaAafi b nepsyHD m3 hmx (ee 
BMSCTHMOCTb cociaBJiiReT 2/3 o6T=eMa smkoctm 
3, T.e. 46 Kr), pacnnas noABepraercn 
cjDJifocoBOM pacjDMHupyfOLneM o6pa6oTKe, 
aaKJiJonaiomeMCJi b tom, hto b pacnriaB 
norpy>KaeTC5q MeiuanKa 4, npi/iBOAHMaa b 
ABM>KeHMe npuBOAOM 6 ao nojiyHSHHSR CKopociM 
nepeMeLUMBaHM5i V2 = 0,030 m/c (V2 = 2OV-1), a 

B yrriy6rieHMe o6pa3ytOLMeC^cfi qeHTpaiibHoPi 
BMxpesoM BOpOHKM, paBHOs 0,3 myGnHbi 
norpy>KeHMfl MemanKM (npn H = 12 cm o6bNHO 
3Ta BejiMHMHa cocraBJifleT npM6jiM3iiTeribHO 0,2 - 
0,4 rjiy6MHbi pacnnasa h = 0,3 • 12 = 3,6 cm), 

c noMouubMD LJJHeKOBoro MexaHnaMa 7 bboai^tca 

ClDJllOC, COCTOfllAMPi M3 CMeCM (KBF4 + K2TIF6) M 

(NaCI + NaF) b cooTHOLueHMH 7 3; 
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o6pa6oTaHHbiC^ Meiariri nepereKaei bo BTopyro 
KaMspy (BMecTMMOCTbHD 24 Kr), nocne 
aanojiHeHMfi KOTopoPi c noMOLUbK) "KopoMbicna" 8 
n CTonopa 9 oh noAasTCfl b JiHTetiHbiPi >Keno6 10 
M flanee b KpMcrannMsaTop 11. 

McxoflHoe coAep>KaHMe npuMeceM b 
anHDMUHMSBOM pacnjiaBB n xapaKiepucTHKa 
MaKpocTpyKiypbi (pasMep aepna) b npo6ax, 
OToGpaHHbix AO Kaiviepbi pactDHHnpoBaHnyi: 

HeMeTannMHecKi/ix BKJiHDHeHMM (AI2O3) no 

XMMMHecKOMy ahariMsy - 0,020% 

Boflopofla - 0,22 CM ^/ 100 r 
HaTpMSi - 0,0025% 

PaaMep sepna b ornuBKe, onpeAejineMbiM 
MeTOAOM ceKyiAMx - 3,5 mm 

(BoHAapeB E.I/1. m Ap. MoAMc|3ML^MpoBaHMe 
ajiioMMHMeBbix ABcjsopMMpyeMbix cnnaBOB, c. 
181). 

CoAep>KaHLie npkiMeceM m pa3Mep 3epHa b 
npo6ax, OTo6paHHbix noone pacpMHMpyioLLief^ 
o6pa6oTKM: 

HeMeTanjiMHecKMX BKHro^eHnii - 0,004% 

BoAopofla - 0,06 cm^/100 r 
HajpusR - 0,0001% 
PasMep sepna - 0,3 mm 

M3 npMBeAeHHbix AaHHbix bmaho, hto 
AOCTuraeTca BecbMa BbicoKajR CTensHb 
pacjDi/iHupoBaHMfi pacnnaea or npuMeceM 
(onpsAenflSMafl no cjDopMyne 

c^-c rAB Co M C - 

K = ♦ 100 V« s 



McxoAHoe M KOHeHHoe coAep>KaHMe npMMeceii b 
pacnnaBS cooTBeTCTBSHHo): no 

HeMeTannnHecKMM BKntoneHMflM - okojio 73%, no 
HaTpMHD 92%. ripM 3TOM pasMsp MaKpoaepHa 
yMeHbUJuncn 6onee neM b 10 paa, a ero 
BejiMHMHa nosBOJifleT othscm sto sepno k 
MeriKMM paBHOocHbiM KpMCTanjiaM (TaM xe, c. 
181). 

3a5iBJifieMbiM cnoco6 nccneAOBancfi TaK>Ke c 
sanpeAenbHbiMM m npeAenbHbiMM aHaneHHi^MM 
Bbi6paHHbix napaMBTpoB. MccneAOBaricfl h 
MSBecTHbiM cnoco6 (npoTOTwn). 

PeaynbTaTbi nccneAOBaHUM npuBeASHbi b 
Ta6jiMiJ,e. 

Ma AaHHbix Ta6jimj,bi cjieAyeT, hto Han^onee 
BbicoKne noKasarenn npoi^ecca pac|:>MHMpoBaHMn 
AOCTMraHDTCfl npM McnojibaoBaHUM aaflBJiflSMoro 
cnoco6a m co6nfOAeHHH Bbi6paHHbix 
napaMBTpoB npoi4ecca. TaK, CTeneHb 
pacjDMHMpoBaHMfl pacnnaBa b cpaBHenkiM co 
cnoco6oM-npoTOTiinoM noBbicMJiacb b cpeAHSM: 
no OKCMAHbiM BKnto^eHUflM - Ha 50%; no 
BOflopoAy - noHTM Ha 60%; no HaTpMto - 
npaKTMHecKH na yposne npoTOTuna. flpn stom 
6ojiee HBM Ha nop^AOK yMeHbiuMJicj^ paaMep 
MaKposepna, hto noaeon^ieT nporHoanpoBaTb 
noBbiLueHne ct)H3HKO-MexaHMHecKMX cbomctb 
cnnaBa. PacxoA cfnjoca CHUsnjicfi na 25%. 
KpoMS Toro, npn Mcnonb30BaHMi/i sa^isn^ieMoro 
cnoco6a noBbiiiiaeTcn npon3BOAMTenbHOCTb 
npoi^ecca b l^sjiom, nocKonbKy SAecb ne 
Tpe6yeTCfl AononHHTenbHbix saypaT BpeMenw Ha 
pacfDMHupyjoLL^yfo o6pa6oTKy (ona 

ocyiASCTBiifleTCfl bo BpeMS paanuBKH MSTanna), 
a B cnocoSe-npoTOTune - 3to OTAenbHaji 
(BHsneMHafl) onepai^nfl. CjiSACTBueM aioro 

iqBJI^ieTCJI TaK>Ke CHM>KeHMe 5e3B03BpaTHblX 

noTepb KOMnoHeHTOB pacnnaBa. 

<t>opMyna ii3o6peTeHki5^: 

Cnoco6 pacpMHMpoBaHM;i ariHDMiiHM^ m 
cnnaBOB na ero ochobg, BKntonaioLm/iM 
o6pa6oTKy nenpepbiBHoro noroKa pacnnasa 
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CfDJIfOCaMM, CO^epxaUJIMMkl XnopM^bl kl C|DTOpMAbl 

LMenoHHbix MeTannoB, npn oflHoepeMeHHOM ero 
nepeMeiuMBaHMM MeLuaiiKOM m oiAerieHMe 
MeTanna ot npoAVKTOB peaKMMM, oTJiUHatomnMCfi 
TBM, HTO B cocraB ct)nioca bboajrt c|DTopconM 
TMTaHa M 6opa b cooTHOiiieHMH K xnopnAaM m 
cjDTopMAaM LuenoHHbix MeiannoB 7-9:3-1, 



npM 3T0M pacnnaB nepeMeuunBaioT co 

CKOpOCTblO B 20 - 30 pas ©OJlbllie CKOPOCTM 

noTOKa Meranjia, a c|Dnioc bboaat b BMxpeeyHD 
BopoHKy, o5pa30BaHHyio MemanKoCi, npM ee 
rny^MHe, pasHOM 0,3 - 0,4 my6MHbi norpy>KeHMfi 
MeujajiKM B pacnnaB. 
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